Recent years have seen a considerable increase in alcohol consumption in most countries throughout Europe. This has been accompanied by an increased incidence of alcohol-related physical disease,' which now accounts for a substantial proportion of medical illness seen in urban hospitals.23 Work on primates, including man,4 has shown that ethanol, even with a nutritionally adequate diet, causes the fatty change characteristically seen in the livers of heavy drinkers. Skeletal muscle damage in alcoholism was first described as long ago as 1822,5 but it has only recently become the attention of detailed investigation. Recent reviews have developed the clinicopathological classification and discussed possible mechanisms of damage.6-9 Acute rhabdomyolysis and chronic symmetrical proximal wasting are quite distinct clinical pictures seen in alcoholics, but some of the ultrastructural and biochemical reports have not clearly distinguished between these two syndromes.
Ultrastructural changes in the mitochondria,10-16 sarcoplasmic reticulum,'6 and sarcolemma '7 have been reported after acute or chronic exposure to ethanol, but these studies were only qualitative and functional abnormalities in these organelles have not been studied systematically. Some reports'8 1 ' have suggested that there is reduced activity of sucAccepted for publication 7 December 1983 cinate and malate dehydrogenases and of cytochrome c oxidase in muscle from heavy drinkers, also implicating mitochondrial damage in this disorder.
This study has differentiated the acute and chronic forms of muscle damage with a view to investigating possible differences in organelle pathology. The investigation of tissue organelles by enzyme analysis of milligram quantities of tissue has proved valuable in the understanding of various human diseases.20 It has been used to study human2' 22 and experimental23 cardiomyopathies and muscular dystrophy in the mouse. 24 The properties of the principal organelles have recently been studied in normal human muscle;25 assay methods and specific assay conditions have been established for the organelle marker enzymes. This paper describes the application of these techniques to the study of muscle damage associated with alcoholism. To (Tables 2, 3, 4)  Table 2 shows the protein and principal organelle marker enzyme activities in the muscle biopsy samples. Neutral a-glucosidase (sarcoplasmic reticulum) and 5'nucleotidase (sarcolemma) activities expressed per mg protein showed significant differences between the four groups. On further statistical analysis the mean activities of the patient control and the normal alcohol groups were similar whereas those of the three alcohol groups showed a significant and increasing trend with atrophy. N-Acetyl-,3-glucosaminidase activity per mg protein showed a similar trend, though this was not significant. The pooled results for all alcohol groups, however, showed a significant increase in this enzyme activity compared with patient controls. There were no significant differences in acid phosphatase activities between the various patient groups. None of the above mentioned differences was evident when enzyme activities were expressed per ,ug DNA.
Catalase activity was distributed in a positive skew fashion with a few samples in each group having very high activities. This could not be related to the type or severity of myopathy or history of alcohol consumption. It may reflect the degree of red cell contamination of the tissue sample. No significant difference in protein to DNA ratio between the groups was found and, although a decreasing trend with the degree of atrophy was evident, this was not significant. conclusive information to be obtained. There was, earlier series'7 that the major histological abnormalhowever, considerably reduced activity of myofibril-ity of muscle in chronic alcoholics is the presence of lary azide-resistant Mg2+-ATPase, in contrast with a selective atrophy of type II fibres-that is, the fast the Ca2+-ATPase activities, which were not reduced twitch fibres. (Table 4 ). There was also an increase in 5' nucleoti-A systematic study of vastus lateralis muscle in dase activity in tissue from patients with acute normal adult men (aged 22 to 65 years)37 has shown myopathy (Table 2) .
that the proportion and mean diameter of type II fibres decreases with age. Such a change in diameter Discussion was not evident in type I fibres. Other workers have also reported type II atrophy in elderly subjects.38 39 The use of quantitative morphometry has allowed The exact mechanism of this change is not known, the characterisation of muscle from chronic alcohol-and it could be related to changing patterns of physiics into normal, mild, and severe type II atrophy. cal activity, nutritional factors, or endogenous The results of this study confirm the finding of an changes of gene expression. The differences in age These findings suggest that gross organelle damage is not involved in the pathogenesis of the muscle damage associated with chronic alcoholism. The selective atrophy of fast twitch fibres is of interest and suggests that further attention should be paid to the physiological role and metabolic properties of these fibres, and the effects of ethanol thereon.
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